Abstract
Introduction
Rwanda is a small land-locked country with a population of 9, 3 millions, in 2007, and density (368 persons per Km 2 ). The structure of population shows that16,3% are under 5 years old, 41.9 % are under 15 years old and 55.5 % years are between 15-64 years old, with 2,6% of population over 65 years old 1 strong political support from colonial and post-colonial authorities. Its cultivation was made compulsory in 1933 and legislation passed at Independence in 1963 prohibits uprooting of coffee trees. Historically, the colonial authorities essentially forced farmers to grow coffee.
The Ministry of Agriculture and Animal resources (MINAGRI) established a parastatal agency, OCIR-Café with monopolistic powers to organize the smallholder planters, purchase their crops in the form of café parche contract with private factories the processing of the parche into green coffee (café marchand) and sell the final on the international market. Office Nationale des Cultures Industrielles (OCIR) was created in 1964 with a mandate of searching for marketing outlets for the coffee produced in Rwanda. Tea production had not yet begun and was included letter. At the time and up to 1988, two exporting companies Rwandex and Etiru had marketing monopolies. By far, Rwandex had the greater share of the exports. Some sort of reference for the source of information. Market research was commenced in 1991 to introduce liberalization, which started only after 1994 genocide with the licensing of several private coffee exporters and the installation of several parchment mills by companies Rwandex, Rwacof, Coffex, and Caferwa, thus the coffee marketing chain has now changed from the central monopsony to a free market. The mandate of OCIR-Café has changed and now is promotion regulation and monitoring agency in the sub-sector. Private traders are now allowed to purchase parchment coffee from the small holders growers and to sell it to the hulling companies. Export is increasingly carried out by private enterprises. The coffee export earnings amounted to only 20 million USD in 2001 against 60 million USD in 1990.(Ocir café, annual report, 2001) In his study, Loveridge (2003) found that the decline in coffee production was primarily due to reduced numbers of growers and production was more geographically concentrated than in pre-war years. A diagnostic analysis of the Rwandan coffee supply chain carried out by a coffee expert on the account of SNV (the Netherlands development organization, 2007) mentioned three main reasons of that decrease next to the decreasing of world coffee prices: the old age of the coffee-trees (a large number of trees exceed 20-25 years, the limiting age of an economically optimal exploitation); the low remunerative price of green coffee which encourages the growers to divert towards the cultivation of food crops; the abandonment of good cultivation methods (cut backs, pruning, mulching, etc). In response to the steady decline in production, quality and export earnings, and in view of the recognized potential contribution that the sector could make to increase economic growth, the government of Rwanda The Coffee Washing Stations, Speciality Coffee, Commercialization and Export activities: The coffee Washing Station are units specialized in depulping, washing and drying cherries, in order to obtain high quality of coffee (fully washed coffee). After harvest farmers sell their cherries to Washing Station (WS) or they process cherries using pulping center located in rural areas or they do process themselves at home using indigenous equipments. Using this method they obtain not fully washed coffee but a semi washed coffee. After depulping activity farmers wash the product and then proceed to the drying of coffee, normally they stop when the coffee has 15-18% humidity. Buyers intervene at the collection of parchment coffee by purchasing to farmers and then sell to exporters. In general these buyers receive commission from exporters on which they depend to pay farmers.
Fully washed coffee is transformed in CWS, but the production still insignificant, it represents approximately 10-12% (OCIR-Café, annual report 2008). Activity starts at farm level where farmers after harvesting, cherries are either transported to coffee washing stations by these farmers or the WS organize collection point (for to minimize transportation costs) in their working environment based on coffee plantations in the area. This modern technology consists of mechanically de-pulping and washes the fresh cherries in coffee washing stations which are located within walking distance of the coffee producing farms, so that delivery occurs within a few hours after harvesting. This process includes a first screening of the fresh cherries, rejecting those of sub-standard quality. After de-pulping and the washing, the products are stored in WS warehouse before their transportation to be parched. The WS pay the transportation fees. Is very important to note that cooperatives or privates owning CWS, will pay services provided by exporters (parchment, storage, exportation commission).
Exporting factories receive semi-washed coffee from the buyers and coffee from CWS which will be fully washed coffee but these product are separately stored. These coffees are subject to a second screen for quality certificate using standards for Speciality Coffee Association of America (SCAA) and the mechanically hulled (de-parched). The product of this process is green coffee which is the final product Rwanda exports. In most developing countries and transition countries, farms vary widely in size and organization, from small household plots, over family farms, to large cooperatives or farming companies. For example, in Slovakia, almost all land is used by large farming corporations, whereas in countries such as Albania, Azerbaijan and most countries in Africa and Asia, almost all land is used by small individual farms Miet and Swinnen, 2008).
In studying vertical coordination for those countries many authors have found that this process can exclude a large share of farmers, and in particular smaller ones (Miet and Swinnen, 2008). Thus our research provides new evidence on the actual situation of Rwanda coffee sector after several transformation as a need to produce speciality coffee. The main purpose of the paper is to analyse the effectiveness of the co-ordination mechanism from the importance of contracting practice and to explain the latent dimensions of contracting motivation. 
Materials and Methods
The analysis of coffee supply chain in Rwanda was based on interviews at various level of the supply chain and a representative coffee growers surveyed First at processing and marketing level, several interviews were held with managers, technicians of the 16 washing stations as processing firms regarding their operation capacity, employment, investments, production input and output, quality of input and output, contract details downstream (with farmers), price policy towards farmers, contract details upstream (with purchasing firms of fully washed coffee), financial viability of the washing stations and quality testing and roasting within the washing station. The results from the survey showed that coffee growers were 229 in 2002. Coffee growers (6.3%) indicated that the decision to not grow coffee, was due to poor soils whereas 1.2% confirmed that the land was not enough. The and almost 0.4% they responded didn't know the motivation. Comparing to 2008 survey results, the number of coffee growers decreased to 89 coffee growers (Table 1) . Coffee growers (23.4%) confirmed that they stopped to grow coffee because the climate is not favourable whereas 20.1% stated that the land was not sufficient to as they had to cultivate other food crop. (Table1). No problem about diseases of coffee and number of coffee Washing stations were noted. The big problem identified was the size of land and climate conditions. Farms size in Rwanda are small, even for the relatively large landowners: the median area owned per households is estimated at about 0.5 ha based on national household survey (EICV II, 2005-06). In this survey, the total area cultivated was estimated to a maximum of 0,48ha (Table 2) . Household members (44.7%) were males while 55.3% were females. The higher number of female in the households is the negative result of genocide in 1994, during this period several males have been killed. The education level of households was dominated by primary level. The share of primary level was 63.2%, post primary (the professional schools) 9.2%, high school 3.9% and 23.7% did not have any education (Table 2 ). The mean number of tree was 195.94 per households. The mean number of trees in Rwanda coffee sector was reported to vary between 150 and 200 trees per households. (Ocir Café survey 1999). ) and thus to increase the probability of participation in speciality markets. Similarly, experience in coffee cultivation is positively associated with participation in speciality channels.
Moreover it is expected that size of the coffee plantation to have a positive impact on participation. Furthermore, the adoption of labour intensive quality standards and sustainable production techniques may be constraint by limited availability of family labour. In this survey, the level of education level did not influence the families to sell or not sell their coffee (cherries and parche) to the Station Washing. This conclusion was arrived at after running a Anova tests using the coffee sold to the Washing stations (1) and Local buyer (2) as dependent variables and the level of education and sex of the head of households as independent variables. In coffee sector in Rwanda, the level of education and sex of household had not effect for the choice marketing channel. This implies that the small coffee growers are indifferent to selling the coffee cherries to a Station Washing or to Local buyer (Table 3 and 4) . This explains why today in Rwanda the fully washed coffee is very low in quantity than semiwashed coffee. The unique variable that can show the decision on participation in speciality markets was not surprising the land size. Several cooperatives were founded by farmers with a big size of land and many coffee trees. (Table 5 ). As expected, there are a positive correlation between total quantity produced and total area cultivated. Analyzing data on washing stations contract with small farmers, it was noted that washing stations don't offer enough physical inputs to farmers'. Only 20.9% offer credits to small farmers', 23.9 % give chemical fertilizer, 22 .2% give pesticides, insecticides, herbicides and only 22.4 give seeds to small farmers. Results in Table 6 regarding the provision of other services and inputs offer such as extension service, transportation arrangement and insurance in case of harvest failure, it was observed that the washing stations don't offer enough assistance.
On the other hand, the situation of supply chain in coffee sector in Rwanda at first level of the channel (small growers and washing stations) presents several anomalies. It was found that the level of education of growers and sex of household head was not statistically significant and did not have a positive effect on participation in supply chain as the way to produce speciality coffee. Without using the Phytosanitary products and other modern methods, the small farmers continue to have a positive quantity and income but the quality is so low. Meike and Manfred (2006), studying coffee speciality marketing in Costa Rica found that education and land size had a significant and positive effect on participation in speciality marketing. 
Washing Stations, Trade, Standards and incomes

Washing stations
Washing station (W.S) were founded by cooperatives or private sector. They are units specialized in depulping, washing and drying cherries, in order to obtain high quality of coffee, (fully washed coffee). Washing stations enforce quality control from the moment coffee arrives from the field as cherries (the bean itself the seed of the fruit of the coffee plant). Farmers are paid on pure weight of quality cherries while substandard cherries and detritus are discarded. By significant raising the quality of Rwandan coffee, the international coffee market rewards producers by paying from 3 to 5 times the price per pound of superior product. In many areas farmers grouped in cooperatives set up coffee washing stations, so they can improve quality by producing fully washed coffee. The small farmers who are not cooperatives members sell their coffee to a private or to local buyer nor to a cooperative. Several small farmers as shown before, prefers to carry out primary processing using the wet process method. In Rwanda dry processing of coffee is prohibited.
The process of producing speciality coffee appears to involve a combination of improvement at farm level and washing/processing quality and better marketing, especially direct marketing to importers where trust can be established 2 2 The Government of Rwanda adopted a "1999-2003 Coffee Strategy and Action Plan" that focused on increasing production through use of improved coffee varieties and improving husbandry, improving quality through producer education and investment in washing stations, and promoting equity in value distribution by increasing producer participation in marketing. This plan was supplemented with a According to the work of Karol Boudreaux (2006), at cooperatives level across the country, Rwandans small farmers are connecting their efforts with the worldwide market for speciality coffee. In order to capture more of this market. However, as shown before, the problem is that several small farmers are not into a cooperative system. To be part of a cooperative is important learn how to care for coffee trees, how best to store and transport beans, how to cup coffee and how to market it.
Interviewing the Washing Stations managers on their perception of coffee growers treatments, it was noted that several of them consider that the way of planting, the frequency of weeding, the way and frequency of mulching, the way and timing of pruning, fertilizer use, use of Phytosanitary and timing of transportation are very important for coffee quality coffee production ( Table 7 ). The principle problem identified was that the cooperatives don't offer those assistance to small growers in which they are not members. 
Trade and standard
Coffee is one of the first internationally traded products where collective efforts were undertaken to develop standards on process that address socioeconomic and environmental concerns. Some coffee like the organic, Fair trade, Bird Friendly, Rainforest Alliance and Utz Kapeh are sold as certified coffee 3 . Others are sold under sustainability initiatives that are designated by private enterprises with or without third-party monitoring. In 3 Organic coffee certification is based on a production management system that aims at promoting and ehancing natural soil activity and prohibits synthetically produced agroecomicals. It is based on minimal use off-farm inputs and on management practices that seeks to restore, maintain and enhance ecological harmony. Accredited certification agencies monitor organic standards on production, processing and handling. In the last decade, its popularity in many major markets has brought this standards into the realm of public regulation. Fair trade is defined as a "an alternative approach to conventional trade that aims to improve the livelihoods and well being of small producers by improving, processing strengthening their organizations, paying them a fair price with a fixed minimum, and providing continuity in trading relationships" Smithsonian Migration Bird Center's (SMBC) Bird Friendly coffee and the Rainforest Alliance-certified are the two labels that offer certifiable standards for eco-friendly or shade-grown coffee. Utz Kapeh, originally set up by Ahold Coffee Company to serve its private needs, is now and independent foundation and has developed a certifiable code of conduct for growing sustainable coffee-primarily on the combined basis of the good agricultural practices of the European Retailer Group (EUREP-GAP) and the social guide lines outlines in SAI 8000. It provides a minimum assurance that basic conditions are met and is less rigorous that the previously mentioned certifications.
Rwanda all most coffee quality are certified with organic certification methods and Fair trade certification.
Although there are fewer coffee producers, coffee remain Rwanda's major export crop and close to 500,000 families are involved in the coffee sector (Ocir café, 2008) . Only Arabica coffee is grown in Rwanda, primarily Bourbon variety, a particularly good quality coffee. In interviews with small farmers some of them reported togrow also Robusta, but this information may be connected to small farmers lack of knowlwdge on which coffee varieties are growing. According to OCIR-Café and other ONG, Rwanda coffee is 100% Arabica. In the past, Rwanda exported most its higher-grade coffee to Europe, little made its way to the United States. Today more Rwandan coffee is available in the United States. In fact U.S importers and roasters have expressed strong interest in the products and in supporting improvements in Rwanda coffee. USA importers are particularly interested in speciality Rwandan Coffee, coffee of high quality that meets the demands of sophisticated coffee drinkers.
Income effect
The speciality coffee industry in Rwanda, is now helping to change lives of the people. By growing better quality coffee, producers are earnings more. While low-grade coffee sells for approximately US$ 2.1 per KG, speciality coffee fetches US$ 3.6per Kg. Explaining prices in an OLS regression with a dummy for coffee sold off season (January -June), with a very good fit: almost 70% of the variation in coffee prices can be explain by time of the year and type of coffee, with all coefficients highly significant and making very good sense ( t-statistics in parenthesis under coefficients).
Price/Kg = 1.10 -0.17Q low + 1. A USAID report (2006) showed that approximately 50,000 households had their incomes from coffee production double and some 2,000 jobs created at coffee washing stations. According to this information, any Washing station had a maximum number of 9 managers with a mean of almost 4 managers and a maximum number of 11 technicians with a mean almost 4. The number of labourers used during the year ranged from a minimum of 20 to a maximum of 500 employees.
Last year Rwanda was the first African country to host the international Cup of Excellence (CoE) 5 competition event. The event was honoured by participation of an elite group of 24 International Cuppers that was climaxed by the award of two presidential and 22 ordinary Cup of Excellence to be auctioned in internet from October 2008. The first winner (Buremera Mig-Uwimana Rose) cooperative awarded a high bid of $18.00/1 lot size with a total value of 52,381.83 for 22 lot size, the high bidder was Solberg& Hansen As from USA.
Conclusion
Coffee in Rwanda like other major agricultural exports such as tea and sugar is mainly produced in commercial estates. These crops are capital intensive and require a lot fixed investments in the plantation and processing facilities. With respect to coffee, due to the perennial nature of crop, the opportunity costs of investing a perennial for smallholder farmers is high and they tend to be risk averse. 5 A Cup of Excellence is a strict competition that selects the very best coffee produced in that country for that particular year. These winning coffee are chosen by a select group of national and international cuppers and are cupped at least five different times during the competition process. The final winners are awarded the prestigious Cup of Excellence and sold to the higher bidder during auction.
The participation of smallholder farmers in coffee, tea and sugar was previously facilitated by state intervention through the creation of stateowned crop authorities with the responsibility of promoting the participation of smallholder farmers in the production of high value agricultural crops.
Then main evidence of this study shows that participation in speciality coffee marketing channels and participation in cooperatives both serve to increase prices received by producers. The study showed also that the level of incomes between small farmers, no cooperatives members was different to small farmers who participate in cooperatives system. To be a member of cooperative increase the possibility to produce high quality of coffee cherries and to receive a good level of price, but to become a member of those cooperatives, small farmers need to have many coffee trees and a good level of education.
This study revealed that reforms in smallholder coffee sector were more farmer-centred, by focusing on building the capacity of smallholder farmers to run their own operations. The government of Rwanda could do even more to support the small farmers who are not involved in cooperatives and associations system. The just way is to promote the training system to show them that produce coffee quality is also important for them, because when you discuss with small farmers that not participate in any cooperatives, they think that the government don't give them any importance. The government can assist them giving the phytosanitary products, transportation assistance, and control seriously the use of hytosanitary products.
About credit support: subsidized credit might be needed to finance the initial investments necessary for setting up different production and some modest scheme to support the individual producer's income temporarily during the unproductive phase.
